A SP

ACE-TIME CLUSTERING MODEL

FOR HISTORICAL EARTHQUAKES

F. MUSMECI

1

AND D. VERE-JONES

2

1

21 Via Carlo Alb erta dal la Chiesa, 00061 Anguil lara, Roma, Italy

2

Institute of Statistics and Oper ations Rese ar ch, Victoria University of Wel lington,

P.O. Box 600, Wel lington, New Zealand

(Received December 21, 1989; revised November 5, 1990)

Abstract. This pap er describ es a generalization of Hawkes’ self-exciting pro-

cess in which each event creates a pro cess of \o�spring" with conditional in-

tensity governed by a di�usion kernel. The pro cess may b e describ ed as a

space-time branching pro cess with immigration, the immigration representing

a background series of indep endent events. The mo del can b e �tted by like-

liho o d metho ds. As an illustration it is �tted to the catalogue of historical

Italian earthquakes.

Key words and phrases : Space-time mo dels, cluster p oint pro cesses, earth-

quake mo delling, self-exciting pro cess, spatial branching pro cess, epidemic

mo dels.